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CLAIMS 

We claim: 

1. A positioning inf ormat ion /distribution system 
comprising : 

5 an information processing station connected to a 

data network accessible by wireless communication, said 
information processing sta/tion having a database; 

a receiving station Ancluding a positioning system 
receiver and a transmitter, said positioning system 
10 receiver receiving posycj^ning information from a 

positioning system ancy transmitting said positioning 
information to said information processing station via 
a data link for storage at said database; and 


U a mobile unit including a positioning system 

15 receiver and a wir>eless receiver, said mobile unit 

receiving said positioning information from said 

information processing station via said data network 

"ft / 

^ using wireless communication . 

'I 

2. The system of claim 1, wherein said positioning 
20 system is a cellular telephone network in which 

triangulation based on said cellular telephone network is 
performed for determining a position of said mobile unit. 

3. The system of claim/l, wherein said positioning 
system is a global positioning system (GPS) , said 

25 positioning system receiver/i^a GPS receiver and said 
positioning information is' GPS satellite information. 

4. The system of plaim 3, wherein said mobile unit 
receives time of arrival information from at least three GPS 
satellites and receives said satellite information from said 

30 information processing station via said data network for 
computing a measured position of said mobile unit. 
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5. The system of claim 3 , /where in said information 
processing station distributes/said satellite information by 
broadcasting said satellite inf /^rmation through said data 
network; and said mobile unat receives said broadcast 
satellite information through wireless communication, 

6 . The system of claim 3/ wherein said mobile unit 
further comprises a wireless bransmitter; and said 
information processing station distributes said satellite 
information upon request from^aid mobile unit and transmits 
said satellite information /through said data network to said 
mobile unit using wireless communication. 

7. The system of clad/m 3, wherein said satellite 
information comprises ephep^ris information defining the 
orbital parameters of saira GPS satellites. 

8. The system of claim 7, wherein said mobile unit 
receives time of arrival information from at least three GPS 
satellites and receives said ephemeris information from said 
information processing station via said data network for 
computing a measured position of said mobile unit. 

9. The system of claim 3, wherein said satellite 
information comprises one or more navigation messages 
transmitted by said GPS satellites. 

10. The system of claim 9, wherein said satellite 

A 

information comprises satellite health information of said 
GPS satellites. 

11. The system of claim A.0 , wherein said mobile unit 
discards satellite information received for a first one of 
said GPS satellites when s^i^satellite health information 
for said first one of sa/d GPS satellites indicates a 
malfunctioning status . 
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12. The system of claim 9,/ wherein said satellite 

, A 

information comprises satellite almanac information of said 
GPS satellites. 

13. The system of claim 12,/ wherein said mobile unit 
uses said satellite almanac information received from said 
information processing station/ v^Ta said data network for 
locating one or more of said/GPS satellites above the 
horizon . 

14. The system of claim 3/ wherein said satellite 

10 information comprises satellite clock correction factors of 


said GPS satellites. 

15. The system of claim if, wherein said satellite 


-4 
\M 

IB information comprises one or iriore of the following 

ii / 

information: the actual navigation bits of the navigation 
15 message transmitted by said GPS satellites, the Doppler 

i / 

f;3 shifts information for sa/Ld GPS satellites, and time and 

frequency information fo£ synchronizing a clock of said 
mobile unit to a GPS tiAe. 

16. The system of claim 1, wherein said satellite 
20 information comprises differencial correction data computed 

by said receiving station . / 

17. The system of claim i.S , wherein said mobile unit 
receives time of arrival information from at least three GPS 
satellites and receives saiqr satellite information and said 

25 differential correction dat^a^Erom said information 

processing station via said data network for computing a 
corrected measured position of said mobile unit. 

18. The system of claim 3, wherein said receiving 
station is stationary. / h 
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19. The system of claircr 3, wherein said receiving 
station is in direct line -cyf -sight of one or more GPS 

/A- 

satellites continuously and substantially uninterrupted. 


i of claim/^, i 
lication /link . 


20. The system of claim/p, wherein said data link is a 
wireless data commun: 


21. The system of claim 3f, wherein said data link is a 

I 

direct wired link. 

22. The system of claim 21/, wherein said data link is 
,*! a Tl data link. ( 

•£j 

'J 10 23. The system of claim 3 / wherein said data link is a 

/A 

communication data link through said data network. 

u-i 

24. The system of claim 3, /further comprising: 

a wireless network gateway connected to said data 
j.^ network, said gateway providing wireless communication 

15 service to said mobile Lynit; 

f;g wherein said mobil/e unit communicates over a 

^ wireless data communication link with said gateway for 

receiving information from said data network. 

25. The system of claim/^4, wherein said wireless 
2 0 communication service comprises communicating using a packet 

data structure . 

26. The system of claitq/2^, wherein said wireless 
communication service comprises communication via a cellular 
t e 1 ephone modem . 

25 27. The system of claim is , wherein said wireless 

communication service uses a ys||ort message service of a 
cellular communication structure. 
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28. The system of claim wherein said wireless 
communication service comprises ^communication over a 
satellite data link. 

29. The system of claim 3 / wherein said data network 
5 comprises a publicly shared net^W&rk such as the Internet. 

30. The system of claim 3, /further comprising: 

a data processing station connected to said data 
network accessible by wir/feAss communication, said data 
processing station haviryg a database including maps; 
10 and 

said mobile unit further including a wireless 
transmitter; 

wherein said GPS/ receiver of said mobile unit 


15 


20 


receives time of arrival information from GPS 
satellites and said AnobOTe unit transmits said time of 
arrival information/ to said data processing station via 
said data network; /and 

wherein when /said data processing station receives 
said time of arrival information, said data processing 
station computes/ a measured position for said mobile 
unit using satellite information distributed by said 
information processing station. 


31. The system of claim/30, wherein said data 
processing station provides A^ea maps to said mobile unit 
25 based on said measured posi/tion of said mobile unit. 


32. The system of claim yGO, wherein said data 
processing station provides ty^dpl -related information to 
said mobile unit based on sa^d measured position of said 
mobile unit. 
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33. The system of claim 3, /wherein said mobile unit is 
a cell phone and said informatL6£ processing station 
broadcasts said satellite information to said cell phone. 


'fl 


.My 
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34. The system of claim 33 ,/ wherein a user of said 
5 mobile unit places a 911 call u^ijag said cell phone and 

determines its position using /said broadcast satellite 
information from said information processing station. 

35. The system of claim 3s ^wherein a user of said 
mobile unit obtains location-dependent information using 

10 said cell phone. / 

^3*6"*. A GPS satellite informati/on distribution system 
comprising : 

an information processing station connected to a 
data network accessible by /wireless communication, said 
15 information processing station having a database; 

a plurality of rece/ving stations, each including 
a global positioning system (GPS) receiver and a 
transmitter, said GPS /receiVkr receiving GPS satellite 
information from GPS /satellites and transmitting said 
20 GPS satellite information to said information 

processing station/via a data link for storage at said 
database; and 

a mobile unit including a GPS receiver and a 
wireless receiver, said mobile unit receiving said GPS 
25 satellite information from said information processing 

station via said data network. 


37. The system of claim 36, wherein said plurality of 
receiving stations are dispose^ to receive GPS satellite 
information from all of 24 JSPS ^satellites in earth's orbit. 
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erein each of said GPS 
t^o of said plurality of 


38. The system of claim 36, 
satellites is observed by at lea 
receiving stations . 


39. The system of claim 36,/ wherein said mobile unit 
receives time of arrival information from at least three GPS 
satellites and receives said s^rtelfcite information from said 
information processing station^ via said data network for 
computing a measured position/ of said mobile unit. 

40. The system of claim 3$, wherein said information 
processing station distributes/said satellite information by 
broadcasting said satellite i/nt ormation through said data 
network; and said mobile unit receives said broadcast 
satellite information throyugh wireless communication. 

41. The system of claim 3&, wherein said mobile unit 
further comprises a wireless transmitter; and said 
information processing station distributes said satellite 
information upon request from s^d mobile unit and transmits 
said satellite information /through said data network to said 
mobile unit using wireless communication. 


20 42. The system of cla/m 36, wherein said satellite 

information comprises ephe^heri^f information defining the 

:es . 


orbital parameters of sai/d GP£* satellite 


43. The system of' claim A2 , wherein said mobile unit 
receives time of arrival information from at least three GPS 

25 satellites and receives sai<£ e^hemeris information from said 
information processing station via said data network for 
computing a measured position of said mobile unit. 

44. The system of claim /36, wherein said satellite 
information comprises one ormpre navigation messages 

30 transmitted by said GPS satellites. 
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45. The system of claim 44^ wherein said satellite 
information comprises satellite; l^alth information of said 
GPS satellites. ' 

46. The system of claim 45/, wherein said mobile unit 
5 discards satellite information/received for a first one of 

said GPS satellites when said/ satellite health information 
for said first one of said GPS satellites indicates a 
malfunctioning status . 

47. The system of claim 44/, wherein said satellite 
10 information comprises satellit^ almanac information of said 

GPS satellites. 


48. The system of claim Ail , wherein said mobile unit 
y uses said satellite almanac information received from said 

information processing station via said data network for 
15 locating one or more of saig GPS satellites above the 
horizon. 


49. The system of claim/ 36, wherein said satellite 
information comprises satel^l^ clock correction factors of 
said GPS satellites. 

20 50. The system of claim/36, wherein said satellite 

information comprises one or/more of the following 
information: the actual navigation bits of the navigation 
message transmitted by saidi/fcps satellites, the Doppler 
shifts information for sayLd GPS satellites, and time and 

25 frequency information foir synchronizing a clock of said 
mobile unit to a GPS time. 

51. The system of claim/36, wherein said satellite 
information comprises dif f ejT^fitial correction data computed 
by said receiving stations/ 
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52. The system of claim/ 51 , wherein said mobile unit 
receives time of arrival information from at least three GPS 
satellites and receives s/id satellite information and 
differential correction from said information 
processing station via /said data network for computing a 
corrected measured position of said mobile unit . 

53. The system of claim/36, wherein said plurality of 
receiving stations are in d^r^ct line-of -sight of one or 
more GPS satellites cont iryiously and substantially 

10 uninterrupted. 

54. The system of clainj/^6, wherein said data link is 
a wireless data communication link. 

55. The system of claipf 36, wherein said data link is 
a direct wired link . 


* f 

15 56. The system of claim 35, wherein said data link is 

a Tl data link. 

57. The system of claim 3&, wherein said data link is 
a communication data link through said data network 

58. The system of claim B 6 , wherein said data network 
20 comprises a publicly shared ne^ork such as the Internet. 


A method for distributing global positional system 
(GPS) satellite information ove^r a data network to a mobile 
unit, comprising: 

receiving in a receiving station GPS signals 
25 including GPS satellit^r information transmitted by GPS 

satellites ; 

transmitting said GPS satellite information to an 
information processing station through a data network; 
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II 


receiving in said information processing station 
said GPS satellite information and storing said GPS 
satellite information in/a database for later 
retrieval; and / 

transmitting saicjf GPS satellite information to a 
mobile unit through syaid data network using wireless 
communication . 
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60. The method of claimr59, further comprising: 

receiving in saidyrnAbile unit said satellite 
information transmittefl by said information processing 
station; 

receiving in sad.d mobile unit a satellite signal 
transmitted by said^ GPS satellites; 

determining ar time of arrival information based on 
said satellite signal; and 

computing a measured position of said mobile unit 
using said satellite information and said time of 
arrival information. 


61. The method of claim ft>3 , wherein said transmitting 
20 said GPS satellite information to a mobile unit through said 
data network using wireless Communication comprises 

broadcasting saicy satellite information through 
said data network. 


62. The method of claim 59,/ wherein said transmitting 
25 said GPS satellite information tjb a mobile unit through said 
data network using wireless coipffnunication comprises: 

transmitting a requ^st^f rom said mobile unit to 
said information processing station; 

retrieving said satellite information in said 
3 0 information processing' station based on said request; 

and 
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transmitting said retrieved satellite information 
to said mobile unit via/said data network. 

63. The method of claim 59, wherein said receiving in 
a receiving station GPS signals comprises: 

receiving in a plurality of receiving stations GPS 
signals including GPS satellite information transmitted 
by GPS satellites. 

64. The method of claim 6s, wherein said plurality of 
receiving stations receive GPs/^atellite information from 
all of 24 GPS satellites in e4rth orbit. 

/ 

65. The method of claim 62, wherein each of said GPS 
satellites is observed by at 1/ea^t two of said plurality of 
receiving stations. / 

66. The method of claim 3p , wherein said satellite 
15 information comprises ephemerijgf information defining the 

orbital parameters of said G^S satellites. 

67. The method of claim 6y, further comprising: 
receiving in said momJ_e unit said ephemeris 

information transmitted py said information processing 
20 station; 

receiving in sai<y mobile unit a satellite signal 
transmitted by said GPS satellites; 

determining a tame of arrival information based on 
said satellite signal; and 
25 computing a measured position of said mobile unit 

using said ephemeris information and said time of 
arrival inf ormat/ion . 


68. The method of claim 59/ wherein said satellite 
information comprises one or mor^[ navigation messages 
30 transmitted by said GPS satellites. 
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69. The method of claim JS8 , wherein said satellite 
information comprises satell/t>& health information of said 
GPS satellites. 
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20 


70. The method of claim 69, /further comprising: 

receiving in said mobi/Le unit said satellite 
health information transmitted by said information 
processing station for a/ first one of said GPS 
satellites; and 

discarding satellite information received in said 
mobile unit for said /first one of said GPS satellites 
when said satellite pealth information indicates said 
first one of said GPS satellites to be malfunctioning. 


71 , 


The method of claim 68/ wherein said satellite 


information comprises satellite^ almanac information of said 
15 GPS satellites. 



72. The method of clai/n 7l, further comprising: 

receiving in said/ mobile unit said satellite 
almanac information t/ra^smitted by said information 
processing station; and 

locating in said/mobile unit a first one of said 
GPS satellites above/the horizon of said mobile unit 
based on said satellite almanac information. 


25 


73. The method of claim 59/ wherein said satellite 
information comprises satellit^r 4?lock correction factors of 
said GPS satellites. 


30 


74. The method of claim 5$, wherein said satellite 
information comprises one or m6re of the following 
information: the actual navigation bits of the navigation 
message transmitted by said/GPS satellites, the Doppler 
shifts information for sain GPS satellites, and time and 
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frequency information for 
mobile unit to a GPS tirrv 



nchronizing a clock of said 


1:3 
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